For over fifty years researchers and professionals in the applied setting have used personality tests in an effort to predict job performance. Personality has been used to predict numerous criteria such as automobile accidents (Azen, Snibbe, & Montgomery, 1973; Marsh, 1962) , job tenure (Saxe & Reiser, 1976) , police academy performance and attrition (Eisenberg, 1981 as cited in Bartol, 1991; Hargrave & Berner, 1984) , supervisor ratings of job performance (Gottlieb & Baker, 1974) , promotions, and job problems (Hiatt & Hargrave, 1988) , among other constructs.
Better identification of the applicants most likely be top performers, and identification of the applicants that are less likely to succeed (as suggested by Burbeck & Furnham, 1985) , will benefit both the organization and the individual. Some researchers question the validity of personality measures as screening tools for jobs (Reilly & Warech, 1993 ), yet Hogan, Hogan and Roberts (1996) argue that well-constructed personality inventories predict occupational outcomes, produce scores that are stable over time, do not discriminate against any ethnic or national group, and allow disabled persons to demonstrate their qualifications without discrimination. Although there is impressive validity evidence of a relationship between personality and job performance, the validity of personality variables for predicting training and job performance of firefighters is limited. One purpose of this research is to investigate the validity of personality for predicting training performance in a sample of firefighters.
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Additionally, research has suggested that job performance is a function of motivation and ability. Campell (1990) provides the following formula: Job Performance = f[Declarative Knowledge (facts, principles, goals, and self knowledge) x Procedural Knowledge and Skill (cognitive skill, psychomotor skill, physical skill, self-management skill, and interpersonal skill) x Motivation (choice to perform, level of effort, and persistence of effort)]. He points out that if an individual does not have knowledge of the goals of a job or the facts required to perform the job, performance will undoubtedly suffer. Similarly, if one does have the knowledge of that which is needed to be done, but does not have the ability to accomplish the tasks, performance will suffer.
Lastly, if a person has both the knowledge and ability required for a job, but chooses to put forth little or no effort, performance will suffer. Empirical research investigating this multiplicative function of ability and motivation has not distinguished between motivation and personality. Another objective of this study, therefore, is to determine whether motivation is equally as predictive ofjob performance as personality, which will be discussed below.
The organization of this thesis is as follows: First, meta-analyses summarizing the relationship of personality and job performance will be reviewed. I emphasize the literature investigating the link between personality and job performance in hazardous jobs as well as in the role of personality in predicting training performance in this section. After summarizing the shortcomings in the existing literature, I present my hypotheses regarding the validity of personality for predicting training and job performance in hazardous jobs. I then discuss the link between personality, motivation and performance (both training and job performance). After summarizing my hypotheses, I present the methods (database, procedures, measures used, and analyses), results, and discussion (summary of results, implications for practice and theory), limitations, and future directions.
Personality & Job Performance
Studies that have investigated the relationship between personality and job performance have proposed about as many different criteria as there have been studies.
Those studies that have similar criteria, have similarly broad criteria. Early studies were unsuccessful at relating MMPI scores to job performance. However, in recent years, a number of meta-analyses have examined the relationship between job performance and personality (Anderson & Viswesvaran, 1998; Mount, Barrick, & Stewart, 1998; Barrick & Mount, 1991; Tett, Jackson, & Rothstein, 1991) . These studies suggest that such a relationship exists. For each of these meta-analyses, the scales of the inventories were classified into the five personality factors as described by Costa and McCrae (1985) .
These five factors are described as Agreeableness-the degree to which one is cooperative, good natured, warm, trusting and agreeable versus cold, disagreeable, and antagonistic; Conscientiousness-the degree to which one is hardworking, organized, selfdisciplined, dependable, and persevering versus lazy, disorganized, and unreliable;
Emotional Stability (Neuroticism reverse scored)-the degree to which one is calm, selfconfident, and cool versus insecure, impulsive, hostile, anxious, depressed, and emotional; Extraversion-the degree to which one is gregarious, assertive, excitementseeking, and sociable, versus reserved, timid , and quiet; and Openness to Experience-the degree to which one is creative, curious, and cultured, versus practical and narrowminded.
In a meta-analysis of 162 samples obtained from 117 non-military studies, Barrick and Mount (1991) Additionally, Extraversion and Conscientiousness also were found to be predictive of training proficiency (.26 and .23 respectively) . Consistent with these results, my first hypothesis is that Extraversion, Openness to Experience, and Conscientiousness will predict overall training performance. The specific criteria and predictors used to measure this will be discussed in a later section of this paper.
In a later meta-analytic study, Mount et al. (1998) Another meta-analysis of the personality-performance relationship worthy of mention is that of Tett, Jackson, and Rothstein (1991) . What differentiates this metaanalysis from the aforementioned two studies is that their analysis evaluated the difference in the validities between studies that used exploratory methods versus studies 
Personality & Hazardous Job Performance
Outside of the academic setting, the most common application of personality tests as a job performance predictor has been in the field of law enforcement. Where some studies have indicated that psychological measures can be used to predict the behavior of police officers (Butcher, 1979; Hargrave & Berner, 1984; Hogan & Kurtines, 1975; Spielberger, 1979) , and that psychological screening can help identify applicants who have trouble coping with the physical and emotional stress of the job that could escalate incidents into life-threatening situations (Shusman, Inwald, & Knatz, 1987) .
Studies have shown that, in the law enforcement arena, officers who lack impulse control tend to withdraw (Baehr, Furcon, & Froemel, 1968 ; as cited in Leitner & Sedlacek, 1976) ; are perfectionist or rigid (Reiser & Geiger, 1984) ; tend to disregard rules; and are suspicious of others (Lawrence, 1984) . In fact, courts have ruled that preemployment psychological screening is a responsibility of the law enforcement agencies when it contributes to increased protection of citizens and officers (Conte v. Horcher, 1977; McKenna v. Fargo, 1978; Bonsignore v. City of New York ,1981) .
Some studies have examined how job performance is predicted by a clinicians' assessment of overall test profiles (Hargrave & Berner, 1984; Hargrave, 1985) , while others have looked at the prediction of job performance by test and interview data combined (Hiatt & Hargrave, 1988) . The more predictors that are found to actually predict a unique part of the job performance variance, the better the selection methods will become.
An important part of such prediction, however, is the use of meaningful performance criteria. Defining and evaluating the performance construct is an important 8 part using predictive assessments to forecast performance. Some researchers have used performance data that did not use ratings, such as tardiness, absences, turnover, disciplinary actions, assignment to restricted duty, negative or positive reports, job retention or termination, attitude problems, anxiety, mood, anger, anti-social characteristics, ability to accept criticism, interpersonal effectiveness, and intellectual characteristics (Inwald & Shusman, 1984; Hargrave & Berner, 1984; Roe & Roe, 1982; Shusman et al., 1987; Cortina et al., 1992) . One of the most common measures of performance; however, has been the use of either supervisor or peer ratings (Cortina et al., 1992; Shusman et al., 1987; Hargrave & Berner, 1984; Inwald & Shusman, 1984; Roe & Roe, 1982) .
Studies that have used psychological tests to predict performance and ratings of psychological suitability for cadets in law enforcement academies have shown some consistencies (Hargrave, 1985; Inwald & Shusman, 1984) . In a study of 314 police recruits, Cortina et al. (1992) , used six (6) criterion measures: probation ratings, peer evaluation ratings, counseling cards, supervisory ratings, grade point average, and turnover. They found that the supervisory ratings were better predicted (by the Inwald Personality Inventory) than were peer ratings. More specifically, neuroticism had the highest correlation with supervisory ratings (-.23), followed by agreeableness (-.19), extraversion (-.16), openness to experience (-.15), and conscientiousness (-.14). The order of prediction for the peer ratings was neuroticism (-.22), agreeableness and conscientiousness (-.17), extraversion (-.12), and openness to experience (-.04). Since the majority of studies included in the aforementioned meta-analyses used supervisor ratings as the performance criteria, the same criteria were used for this study.
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Personality & Training Performance
Training programs for new employees are expensive (e.g. the municipality used for this study spends over $10,000 per month, per applicant). Accordingly, a great deal of money is lost if an organization provides training to individuals who later resign because they are uncomfortable with the job duties. If an organization could use a tool such as a personality test to disqualify those applicants that are unlikely to succeed, the organization could thus save the time and money spent on training new candidates who subsequently fail during either training or probationary periods (Inwald & Shusman, 1984 ).
An employer trying to decide whether or not to use a personality inventory as a screening tool must use meta-analytic findings with care. Prior to use for selection purposes, an inventory must be validated for use with a particular type of job. Schneider and Schmitt (1986; as cited in Cortina et al., 1992) suggested that the typical failure of personality tests to improve personnel selection may be due to the fact that most personality tests have not been based on job analyses nor have they considered the occupation for which they were used. The Hogan Personality Inventory (HPI; Hogan & Hogan, 1995) is a solution to this problem, for unlike many other personality inventories, it was developed to be used primarily for personnel selection purposes. For this reason, I
chose to use the HPI for this study, the scales of which I will define in the Methods section.
Studies conducted using a firefighter population are limited (Hogan & Stark, 1992) . In these studies, research on the relationship between personality characteristics and firefighter training performance is lacking. Obtaining this information is important because if a municipality could reduce fire academy failures by use of a personality measure, not only could the effectiveness of the fire academy increase, but having the ability to reduce the number of academy failures would prove to be financially beneficial.
Based on this discussion, I hypothesize that the personality scales of Sociability (Extraversion), Prudence (Conscientiousness), Likeability (Agreeableness), and
Intellectance (Openness to Experience) will predict overall training performance.
The , which measures the degree to which one may have a desire for and enjoyment of social interaction. The Getting Ahead Construct is similar to the Power scale on the MVPI, which is associated with a desire for success, accomplishment, status, competition, and control . The Getting Things Done construct does not seem to have a good match on the MVPI; however, it too seems most similar to the Power scale. Their study found that a substantial portion of the extraversion-performance relationship was carried through the Getting Ahead construct and that a substantial portion of the conscientiousness-performance relationship was carried through the Getting Things Done construct. Additionally, they found that a major portion of the relationship between extraversion and performance was indirect through
Getting Ahead of Others (indirect effect = .15, direct effect = -. 10). Borman and Motowidlo (1993) distinguish between technical and contextual performance, the former being actual job tasks while the latter encompasses organizational citizenship behaviors/ prosocial organizational behaviors, which are personality related. They point out that often is the case when technical performance and contextual performance are weighted about equally by supervisors when making overall performance ratings (Borman & Motowidlo, 1993; Motowidlo & Van Scotter, 1994) .
Similarly, McCloy, Campbell, and Cudeck (1994) concluded out that the motivational element of performance is linked to personality. Given the aforementioned research, my second hypothesis is that the Affiliation scale of the MVPI, which is a self-report measure of organizational citizenship behavior, will predict training performance. My third hypothesis is that the relationship between personality and high risk performance is moderated by one's motivation, as measured by the MVPI's Power motive, which is a measure of one's competitiveness and drive for success. I predict that this moderation will be higher for those who are low thrill seekers.
Some researchers (Hough & Schneider, 1996; Stewart, 1999) have argued that narrower traits should be used when using personality to predict job performance, in an effort to increase the predictive power of personality scores. Others point out that broader traits are probably more reliable and practical, since job performance criteria are usually complex (Ones & Viswesvaran, 1996) . The HPI's 43 Homogeneous Item
Composites (HICs), separated into 7 primary scales, allow for the investigation of the effects of both broad bandwidth (HPI primary scales) and high fidelity traits (HICs). Stewart (1999) investigated the impact that Costa and McCrae's (1992) "Order" and "Achievement" subtraits of the Revised NEO Personality Inventory (NEO PI-R) had on employee success during the "maintenance" and "transition" stages of job performance. Murphy (1989) describes the maintenance stage as the period when an employee "has learned to perform all major job tasks and is no longer confronted with situations that present novel or unpredictable demands" (p. 190), whereas the transition stage is described as occurring when "job duties, procedures, and methods of operation are new and undefined; the workers must learn new skills and tasks and make decisions about unfamiliar topics" (p. 190) . He demonstrated that the NEO-PI's Conscientiousness scale did not predict as much of the variance as its subtrait of Order for employees in the transition phase of employment. The NEO PI-R "Order" subtrait describes the desire to structure and organize one's environment. Similarly, the HPI's "Not Spontaneous" subtrait is described as the preference for predictability; therefore, since the fire academy cadets are in this transition phase, it is predicted that those candidates that score high on the "Not Spontaneous" HIC will have higher training performance ratings, as measured by the Cadet Evaluation Form than those who score low on the "Not Spontaneous" HIC.
In a study of police academy recruits, Inwald and Shusman (1984) , found that more of the training performance variance was explained by using both the MMPI and IPI. However, Cortina et al. (1992) , determined that there was little evidence to suggest 13 that both of these batteries need to be used in order to maximize predictability with police recruits. Since the present study is not using two personality inventories, but rather a personality inventory and a motivation inventory, my fifth and final hypothesis is that more of the variance of fire academy performance will be explained by using the two inventories than either inventory by itself.
Summary of Hypotheses
The hypotheses for this study are as follows:
1. The personality scales of Sociability (Extraversion), Prudence (Conscientiousness), Likeability (Agreeableness), and Intellectance (Openness to Experience) will predict overall training performance.
2.
That the Affiliation scale will predict overall training performance.
3.
The relationship between personality and high risk performance is moderated by the Power motive. This moderation is higher for those who are low thrill seekers.
4.
That those candidates that score high on the "Not Spontaneous" HIC will have higher training performance ratings than those who score low on the "Not Spontaneous" HIC.
5.
That more of the variance of fire academy performance will be explained by using both the HPI and MVPI than would be if using either one of the inventories alone.
METHODS

Subjects and Design
The sample consisted of 109 Firefighter Candidates from three academy classes.
The Academy is traditionally an eight month program; however, in the event that a candidate already had a firefighter certification, only four months of the academy was required. Each class contained a mix of male and female candidates. The end sample had 98 men and 11 women. Candidates ranged in age from 20 to 43, with a mean of 27 (Standard Deviation = 4.67). The ethnic backgrounds reported were American Indian (n = 1), Black (n = 18), White (n = 19), Hispanic (n = 68), and Other (n = 2).
Candidates were in training on weekdays, from 8:00 am to 4:00 pm. The academy followed the curriculum of the Florida State Fire College 360-Hour Minimum
Procedure
The City of Miami's Fire Department conducted a series of training academy classes, each containing both already certified firefighters and non-certified candidates.
In the first week of training, the cadets completed the HPI and MVPI. The certified group were in the academy for four months, the non-certified for eight months. At the time of each group's graduation, the academy's trainers completed Cadet Evaluation Forms for each candidate, which provided two ratings of overall performance.
Correlation Coefficients were used to determine the relationship between personality or motivation inventory scales and training performance for Hypotheses one
(1), two (2) and four (4); and Multiple Regression was used to determine whether or not a moderation existed for hypothesis three (3) and the extent of incremental variance in hypothesis five (5). (27.6) (6.52) *One subject did not report her age. Table 2 provides the intercorrelations among the seven primary scales of the HPI.
RESULTS
The lowest correlation was between Prudence and Intellectance (.02) and the highest was between Prudence and Adjustment (.62), with an average correlation of .21. These findings are in line with those reported in the HPI Manual, where the highest correlation, also between Prudence and Adjustment, was .58; and the lowest correlation, also between Prudence and Intellectance, was .00, with an average correlation of .24. Table 4 provides the intercorrelations among seven criterion measures. Overall
Performance Measures #1 and #2 were derived by averaging the trainers' ratings given for a particular employee for the respective performance measures. Risk Since the two overall performance measures were rated on different scales, the scores were standardized and averaged to create one overall performance measure, Overall Performance Z which is simply the z-score of the combined performance measures. High Risk #1, #2, and #3 were the airbag, rope rescue and live-burn exercises respectively. Finally, the Overall High Risk measure was simply a sum of the high risk measures.
The The correlations between the seven HPI scales and the performance criteria are presented in Table 5 , and the correlations between the 10 MVPI scales and the performance criteria are presented in Table 6 . 
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The first hypothesis predicted that the HPI scales of Sociability, Prudence, Likeability, and Intellectance would predict overall training performance. The hypothesis was partially supported, because the personality scale with the highest correlation to overall performance was Sociability (.13). This finding is reasonable because the training academy is a very social environment, therefore, candidates that are more introverted would likely be outcast. The next most predictive scale was the School Success scale (.11), which was not hypothesized, but could be explained by the fact that a large part of the impression that instructors had of the candidates may have been based upon the scores the candidates received on the academic tests that followed each section of the academy. At the .05 level, none of the correlations were significant ( Table 5) . 
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The third hypothesis posited that if one has a lower thrill-seeking personality (as determined by the HPI's Thrillseeker HIC), yet he/she is highly motivated (as determined by the MVPI's Power Motives), that he/she will still perform well on the high risk activities, as measured by an overall high-risk performance score. This overall high-risk performance score was derived by combining the Airbag, Live-burn, and Rope Rescue scores (Alpha = .81) into an overall high-risk performance score.
In other words, it was predicted that the degree to which one's motivation moderates the high-risk performance score will be greater for those candidates that are low thrill-seekers than for those candidates that are high thrill-seekers. For the sample of low thrill-seeker subjects, the r 2 for the motivation and thrill-seeking variables was
.0578 (F = .7665) . Adding the combined variable (thrill-seeking x motivation) into the equation provided a Ar 2 of .0217 (AF = .5652). On the other hand, for the sample of high thrill-seeker subjects, the r 2 for the motivation and thrill-seeking variables was .0513 (F = 1.6226). Adding the product variable (thrill-seeking x motivation) into the equation provided a Ar 2 of .0004 (AF = .0215). Although motivation seems to moderate personality when predicting training performance to a greater extent in the low thrillseeker sample than it does in the high thrill-seeker sample, the results are not significant, and therefore the fifth hypothesis goes unsupported. The results are summarized in Table   7 .
Hypothesis four was also not supported. The correlation coefficient between the "Not Spontaneous" HIC and overall performance was -.04 (p < .700), and therefore not statistically significant. HICs describe individuals with a positive outlook and social confidence, and in an environment that involves a great deal of teamwork, it makes sense that positive people would do better. Similarly, Impression Management refers to the degree to which an individual is a self-monitor, so it makes sense that the ability to align with the status quo in a team environment would also lead to higher performance scores.
The final hypothesis simply predicted that more of the variance in performance would be explained with both inventories rather than either one. The change in r2 when HPI scales were added to the MVPI scales was .0569, whereas the change in r 2 when the MVPI scales were added to the HPI scales was .1613. Both Ares were significant, thus supporting the fifth hypothesis. The results are summarized in Table 8 . It is important to note that one limitation of a study done in this manner is that it suffers from restriction of range. In order to be admitted into the training academy, the candidates first had to have applied for the job. Those applicants determined to be qualified had to then successfully complete a cognitive ability test, and were then eligible for the training academy. In the case of this sample, there were originally 631 applicants, 29 of which were deemed ineligible, another 150 failed the cognitive ability test, and 81 did not appear. Of the 371 that passed, 109 were chosen randomly to go through the training academy. Point being that the possibility exists that there may be less variability in personality scores of this sample than in that of the general population. Those who did not pass the cognitive test screening never had their performance evaluated.
For this study, none of the HPI scales was able to predict training performance with any significance. The scales that had the highest correlation with overall training performance were Sociability (r = .1268, p = .189) and School Success (r = .1083, p = .262). On the other hand, three of the MVPI scales were able to predict with significance: Aesthetic motives (r = .2158, p = .024), Power Motives (r = -.1625, p = .091), and Affiliation motives (r -. 1555, p = .106).
Motivation seems to better predict academy performance than does personality in this study, which could be due to the fact that the future employment of these candidates depended upon their performance at the academy. It can be presumed that in such a setting, participants will put forth the required effort to ensure future paychecks.
However, the purpose of the study was not to determine what applications would be the best use for these inventories, but rather whether or not the inventories could be used in this application to predict training performance. Since the HPI has been validated with other personality tests, peer ratings and measures of Organizational Behavior; and the MVPI has been validated with other measures of interests and peer ratings, it stands to reason that the weak point of this study was the criterion measures, not the predictors.
Rather than using only two overall performance measures, Borman (1991) suggests that multiple criteria are more appropriate when trying to determine the relationships between predictors and criterion. Further studies should include performance measures that are designed to align with the goals of the training academy, which should stem from the essential functions of the job as determined by a job analysis. Unfortunately, the design of the academy is often beyond the influence of the researcher. Through discussions with many of the trainers at this academy, it seems that much of the emphasis was on physical fitness, yet none of the performance measures was a measure of physical fitness. It is very possible that since no clear-cut goals were established at the start of the academy, in rating overall performance the trainers didn't really have a good grasp as to what they were rating.
Another important point is that recent research has claimed that bidirectionality exists in the personality-job performance relationship. According to Tett, Jackson, and Rothstein (1999) , a particular trait may have a positive relationship to performance in one job, while at the same time have a negative relationship to performance in another job.
Hence, caution is needed in generalizing these differences beyond the firefighting population.
It should be pointed out that even though some of the motivation scales were able to predict performance with significance, at this time there is no research that suggests 28 that these motives have any correlation at all with actual Firefighter job performance.
Granted, as per Washington vs. Davis (1976) , which dealt specifically with the firefighter population, training performance can be used as a selection criteria, given that the training program is correlated to the job performance, but that has not yet been established for the Fire Department used in this study. As noted by Spielberger (1979) , intelligence and ability tests were less reliable in predicting job performance than they were in predicting academy performance. Further research should investigate whether these personality measures do, in fact, have a similar relationship with actual firefighter job performance. Although using personality tests as screening tools is appealing, they must be used with caution. Prior to use in any arena, a test must be validated for that specific purpose in order to avoid damaging litigation (Topp & Kardash, 1986 ).
